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Data and NIST
• NIST is a national and world resource for fundamental 

data

• Access should be easy and open

– With regard to IP and privacy issues

• As our nation’s standards organization…

– NIST should be a leader in national and international 

standards efforts for data discovery and access

– Discovery is fundamental

– Discovery is enabled by metadata standards

• Key research at NIST should engage in data sharing 

strategies from the onset

• NIST should provide an infrastructure that makes data 

and information sharing as easy as possible
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NIST Public Data Access Policy

• Establish NIST’s commitment to providing public 
access to scientific research results

• Support governance of and best practices for 
managing peer-reviewed scholarly publications and 
digital scientific data across NIST

• Ensure effective access to and reliable preservation 
of NIST peer-reviewed scholarly publications and 
digital scientific data for use in research, 
development, education, and scientific discovery

• Enhance innovation and competitiveness by 
maximizing the potential to create new business 
opportunities

http://www.nist.gov/data/upload/NIST-Plan-for-
Public-Access.pdf
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NIST Public Data Access Policy
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Implementation

• Data management plans

• Enterprise Data Inventory

• data.gov
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Data Management Plans
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Data Management Plans
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Data Management Plans
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Data Management Plans
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JSON Export to EDI, data.gov
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Federated Architecture
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Office of Data and Informatics
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ODI in context

• NIST Material Measurement Laboratory

– Materials Science and Engineering Division

– Materials Measurement Services Division

– Biosystems and Biomaterials Science Division

– Biomolecular Measurement Division

– Chemical Sciences Division

– Applied Chemicals and Materials Division

– Office of Reference Materials

– Office of Data and Informatics
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MML in context

• Associate Director for Laboratory Programs

– Material Measurement Laboratory

– Communications Technology Laboratory

– Physical Measurement Laboratory

– Engineering Laboratory

– Information Technology Laboratory

– Center for Nanoscale Science and Technology

– NIST Center for Neutron Research

13



Hanisch, CENDI, 5/7/2015

ODI Today: People
• Robert Hanisch, director

• Data Services Group Lead
– Two web applications developers

– SRD sales staff (3)

• Materials science detailee

• Chemistry detailee

• Biology detailee

• Data systems architect

• Data interoperability specialist

• Informatics/analytics consultant

• ODI Advisory Group

• SRD Advisory Group
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ODI Today:  Activities
• Data management plans, Enterprise Data Inventory (EDI)
• SRD modernization, audit, process
• MML Strategic Plan
• MML Data Working Group, Research Reproducibility user’s group, 

electronic laboratory notebook evaluations, seminars, internal & 
external workshops

• NIST web site redesign, taxonomy
• NIST Library
• Materials Genome Initiative

– materialsdata.nist.gov Dspace repository
– Metadata standards
– MGI community portal

• genomicsdata.nist.gov in development
• Software discovery, citation, re-use
• Nanomaterials registry, nanomaterials metadata standards, National Jet 

Fuels Program, NIST Center for Automotive Lightweighting, NIH 
collaboration

• InChI Trust membership
• Domain Repositories

– Sustainability, interoperability

• DoC Data Working Group
– DoC Data Council selection committee

• Research Data Alliance, National Data Services Consortium
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Materials Genome Initiative
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materialsdata.nist.gov
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materialsdata.nist.gov
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Standard Reference Data

• SRD Act of 1968 authorized NIST to 
create Standard Reference Data
– Copyright

– Cost recovery

• 90 databases, most are free to use
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SRD Examples
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Data Infrastructure Investments

• NIST investing in infrastructure development to instigate 
changes in data management behaviors, assure 
compliance with OMB/OSTP policies on open data

• Four areas of focus
– Internal open data processes and tools:  data publication process, 

deployment of Data Management Plan and Enterprise Data Inventory 
tools in federated architecture

– Data management infrastructure:  cloud-based storage for working 
data, drag-and-drop user i/f and API, fast network link to cloud storage

– Data dissemination and public access:  NIST data portal, SRD interface 
re-design, data center infrastructure for SRD and other public-facing 
data

– Effective utilization of commercial/public domain data tools:  increase 
pace of review and potential adoption of data and collaboratory tools, 
move ~20 packages through NIST review processes (Skype, SpiderOak, 
OwnCloud, SciDrive, Socrata, Evernote, ELNs, etc.)
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Research Data Alliance
22

http://rd-alliance.org/
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CODATA
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http://www.codata.org/
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National Data Service
24

http://www.nationaldataservice.org/
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International Data Week

• September 2016, DC area

• RDA Plenary, CODATA SciDataCon, ICSU 
World Data Service

• Sponsors being sought
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NIST research data:  2014-2017
• Modernize the Standard Reference Data collection. 

– Revamp interfaces and build applications programming interfaces (APIs) in order 
to make SRDs much more usable.

– Audit and rationalize SRD, special databases, etc.
• Implement the OMB/OSTP policies on providing public access to data. 

– Build a tool to facilitate creation of Data Management Plans by researchers and 
working to show the value of DMPs independent of the Administration directives.

– Build a tool to allow researchers to deposit metadata for export to data.gov.
– Develop production-level infrastructure and populate it with persistent identifiers 

and metadata for all publicly available NIST data.
• Establish a solution center for good data management practices. 

– Broker solutions to data management problems, advise on good practices and 
help staff set up the hardware/software infrastructure needed to support their 
data management challenges.

• Become a resource for data analytics and informatics solutions. 
– Provide consultation from an informatics generalist who can help researchers in a 

variety of situations to find the most appropriate tools for understanding the 
patterns and characteristics of complex/large data sets.

• Support the Materials Genome Initiative
– National initiative to promote new materials—discovery through 

deployment—by linking data, models, and experiment.

26

7



Hanisch, CENDI, 5/7/2015

NIST research data:  ~10 year horizon
• Expand the Standard Reference Data collection. 

– Identify through internal and external inputs where new SRD are needed.

– Prioritize, scope, and find resources for development work

• Establish NIST as an exemplar federal agency in data management. 

– Implement and share best practices for preservation, curation, discovery, re-use, 
and interoperability

– Facilitate community-based development of metadata standards & data models

– Participate in leadership of national and international data federation activities
• Research Data Alliance, National Data Services Consortium, CODATA and World Data 

System

– Contribute to solving the challenge of long-term sustainability of data repositories

– Share NIST-developed technologies to assist other agencies in improving data access 
and data services

– Collaborate with federal and non-federal organizations in developing and deploying 
common solutions

– Establish a data-aware, data-savvy culture at NIST
• Improve efficiency of experimentation and simulation
• Improve reliability and reproducibility of research results
• Increase value of NIST to the research and industrial communities
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Summary

• Goal of ODI is to help all MML scientists
– Data management plans

– Best practices

– Improved efficiency:  do science, not bookkeeping

– Data publication and citation

• But… MML data are incredibly diverse
– New metadata standards

– Must address interoperabiity at the appropriate granularity

• Can utilize many elements of the Virtual 
Observatory infrastructure and architecture to 
improve data management capabilities in MML and 
NIST
– Federation rather than centralization
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Some things to think/worry about

• Quality metadata is key for discovery, 
interoperability, re-use

– Reproducibility

– Integrity of the scientific process

– Metadata curation is non-trivial, can be costly

• Address interoperability at the proper scale

– Too wide:  very expensive, difficult/impossible to reach 
consensus across disciplines;  what is the scientific 
motivation?

– Too narrow:  Scientific stovepipes, missed 
opportunities for discovery at the intersections of 
complementary data collections
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Some things to think/worry about

• Standards for metadata, data access 
protocols, etc., require community 
participation to assure take-up
– Major research organizations

– Professional societies (national, international)

– Recognized standards organizations

– RDA, CODATA, NDS, EUDAT, etc.
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Some things to think/worry about

• Little national commitment to sustaining 
infrastructure for open data
– Domain repositories often must (re)compete for 

basic resources, rely on complex business models

– Federal funding agencies require Data 
Management Plans, but provide no common 
infrastructure and no consistent review process

– Commercial academic publishers poised to take on 
data preservation roles; open data could move 
behind pay-walls

http://tinyurl.com/domainrepositories25
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